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© Hair-conditioning resin compositions. 

© A hah- conditioning resin composition comprises 
a copolymer resin modified with a zwitterionlzing 
agent The resin is prepared by copolymerizing in a 
hydrophiDc solvent 


(A) 65 - 90% by weight of vinyl monomer of 
formula (0: 


CM 


H 2 C 


C 
I 

coar 2 n : 


/ R 3 


(I) 


CM 


LU 


wherein R, is H or Me, R* is CI-4 alkyiene, R> 
and Ra are Cm alkyl, and A is 0 or NH, 

(B) 10 -35% by weight of vinyl monomer of 
formula (II): 


Rank Xerox 
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H-C - C (II) 
2 I 

COOR„ 


wherein R, is H or Me and R. is Ci 2 «« 
saturated or unsaturated alky!, and 

(C) 0 -25% by weight of other vinyl mon- 
omer. The zwitteriontzing agent has the for- 
mula 011): XRyCOOB m . (Ill) wherein Rr is Cm 
aflcylene, X is Br, CI or I, and B is an dkaO 
metal ion, an ammonium salt or an amine 
salt 
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HAIR-CONDITIONING RESIN COMPOSITIONS 


This invention relates to novel hair-conditioning 
resin compositions having hair cosmetic properties 
such as softening, moderate moistening and 
wavesetting, and the ability to impart voluminous- 
ness and to facilitate combing out 

It has already been proposed to use quaternary 
ammonium salt compounds or quaternary ammo- 
nium salt-series polymers in hair-conditioning cos- 
metics, such as shampoos, rinses, hair treatments 
and wavesetting lotions, as disclosed in U.S. Pat- 
ents 3,934,595, 4,030,512, 3336,537 and 
4,075,131; and in Japanese Patent Publication Nos. 
1112B/80 end 17009/80. 

Among the known quaternary ammonium salt 
compounds are stearyi-trimethylam monium chlo- 
ride, lauryl-trimethylammonium chloride and 
distearyl-dimethylammonium chloride. And among 
the known quaternary ammonium salt-series poly- 
mers are dimethylaminoethyi methacrylate-series 
quaternary ammonium salt polymers, diallyf- 
dimethylammonium chloride-series polymers and 
cationic celluloses. 

The quaternary ammonium salt compounds 
have the double advantage of making the hair 
easier to comb and of softening it however, they 
have the disadvantages of reducing the volumi- 
nousness of the hair and settlement of the hair, and 
of making it more difficult to set. The quaternary 
ammonium salt-series polymers have the advan- 
tage of making the hair easier to comb: however, 
they have the disadvantage of imparting a specific 


malaise to the hair, that is, the accumulation of the 
polymers on the hair by the repetitious use thereof, 
known as the build-up problem, impairs the good 
feeling of the hair. Furthermore, these quaternary 

6 ammonium salt compounds and polymers have 
other disadvantages in their incompatibility with 
anion-charged compounds caused by their cationic 
charge and the hyperhygroscopicrty of the quater- 
nary ammonium salt group; in the feel of the hair at 

10 high temperature and humidity; in the worsening of 
the hair's condition; and in the rapid losing of the 
. hair's wavesetting property. 

On the other hand, although being useful for 
setting the hair, the zwitterionic polymers according 

is to the prior art are not useful for conditioning hair. 

It is therefore an object to eliminate or reduce 
the disadvantages of the prior art preparations. 

We have found that certain zwitterionic 
copolymers exhibit an excellent hair-conditioning 

20 effect 

According to the present invention there is 
provided a hair-conditioning resin composition pre- 
pared by modifying a copolymer resin with a zwrt- 
terionizing agent said copolymer resin being pre- 
ss pared by copotymerizing in in a hydrophilic solvent 
a potymerizable mixture containing 

(A) 65 -90% by weight of a polymerizable 
vinyl monomer having the following general 
30 formula (1): 


H 2 C - C - (I) 

COAR-N 

^ R 4 


wherein R, represents a hydrogen atom or a 
methyl group, R, represents an aikytene 
group having from 1 to 4 carbon atoms, R, 
and FU each represents an alkyl group hav- 
ing from 1 to 4 carton atoms, and A repre- 


sents an oxygen atom or an NH group, 

(B) 10 -35% by weight of polymerizable vi- 
nyl monomer having the following general 
formula (II): 
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The proportion of the zwttterionlzing agent to 
Monomer (A) (or to the total of Monomer (A) and 
other Monomer (C) in the case that the other mon- 
omer component (C) contains nitrogen atoms to be 
zwitterionized) is 0.7 -1.3, preferably 0.8 -1.2, mol 
per mol of Monomer (A) or Monomer (A) and (C). 

The above-mentioned Monomers (A), (B) and - 
(C) are copolymerized in a hydrophilic solvent The 
term "hydrophilic solvent" used herein means an 
organic solvent having a solubility of 10 [g/100 g 
water/25 °C] or more in water. Preferred examples 
of the hydrophilic organic solvent used in the 
present invention include methanol, ethanol, 
isopropanol, ethylene glycol, ethyiceilosolve, diox- 
ane, methyl acetate and dimethyffbrmamide. The 
hydrophilic organic solvent may be in the hydrous 
state as long as no trouble is thereby incurred 
during polymerization, filtration and the like. An 
example of hydrous organic solvent is 95% 
ethanol. 

Copotymerization is carried out by a conven- 
tional solution polymerization method, for example 
one comprising the steps of dissolving the mon- 
omers in the solvent, adding an initiator thereto, 
and heating the mxiture with stirring under nitrogen 
stream. Preferred examples of the initiator include 
peroxides, such as benzoyl peroxide, a lauroyl per- 
oxide and azo compounds, such as azo-bis- 
isobutyronitrile. 

The co polymerization may be carried put si* 
muftaneousfy or partially and progressively with 
respect to all the' Kinds and mounts of monomers. 

It is preferred that the solvent is used in an 
amount such that the concentration of the resulting 
copolymer solution lies within the range from about 
30 to about 70% by weight 

The polymerization conditions, such as the 
method of introducing the monomers and initiator, 
and the amount of the solvent used, are suitably 
selected. It is, however, preferred that the con- 
ditions are determined so that the resulting 
copolymer has a numerical average molecular 
weight of from 30,000 to 500.000. 

The zwitterionizing reaction can be carried out 
by adding a hydrophilic solvent solution or suspen- 
sion of the zwitterionizing agent completely or par- 
tially to the copolymer solution after the polymer- 
ization, and heating at a temperature of from about 
70 to about 90°C for a time of from about 4 to 
about 12 hours with suitable stirring in an inactive 
atmosphere, for example, in a flow of nitrogen gas. 

Where B in the general formula (III) is an alkali 
metal such as sodium, potassium or lithium, an 
in rganic salt (BX) is precipitated with the progres- 
sion of th zwitterionizing reaction; the precipitated 


Inorganic salt is removed. Removal of the 
precipitated Inorganic salt Is performed by any 
solid-liquid separation method such as centrifugal 
separation or filtration. 

5 The zwitterionized copolymer solution obtained 
by such methods of removing the inorganic salt 
may still contain a little (about 0.1 -about 1% by 
weight) of inorganic salt To remove such a small 
remaining amount of inorganic salt the zwitterioniz- 

10 ed copolymer solution can be treated by batch- 
type or flow-type ion exchange. Thereby, the in- 
organic salt content can be reduced to a value of 
0.1% by weight or less. 

Where B in the general formula (III) an amine 

re or an ammonium salt, an organic salt (BX) is not 
precipitated with the progression of the zwitterioniz- 
ing reaction. Accordingly, the zwitterionized poly- 
mer solution can be directly used as a homo- 
geneous solution without the steps of separating 

20 and removing BX. 

The thus obtained resin can be used, In the 
form of a hydrophilic solvent solution, of a solution 
from which the solvent has been removed or of a 
solution in which the hydrophilic solvent has been 

25 replaced by pure water, in cosmetics for hair. 

The resin according to the present invention is 
compatible with and may be added to a hair cos- 
metic such as a shampoo, rinse, hair treatment or 
wavesetting lotion. In order to give hair conditioning 

30 effects. The proportion of the resin to the cosmetic 
ranges from 0.01 to 5% by weight as zwftterionic 
polymer. 

The present invention will now be illustrated in 
more detail in the following Examples thereof. 

35 

EXAMPLE 1 

70 parts by weight of dimethylamino-ethyl 
methacrylate. 10 parts by weight of myristyl 

40 methacrylate, 20 parts by weight of stearyl 
methacrylate. and 50 parts by weight of ethanol 
were introduced into a five neck polymerization 
flask, equipped with a reflux cooler, a dropping 
funnel, a thermometer, a glass inlet for nitrogen 

45 substitution, and a stirrer. 0.6 part by weight of 
a.a'-azo-bis-isobutyronrtrite was added thereto and 
the mixture was refluxed with heating at 80*C in a 
flow of nitrogen gas for 4 hours to thus carry out 
copoiymerization. 

so At the end of the copoiymerization, an ethanol 
suspension containing 40% by weight of potassium 
monochloroacetate equimolar with the 
dimethylamino-ethyl methacrylatB was added to the 
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flask, drop by drop, by means of the dropping 
funnel. Th mixture was heated at 80°C in a flow of 
nitrogen gas for 10 hours to carry out the zwifr- 
te rionizing reaction. 

A precipitate was separated from the obtained 
viscous suspension by the use of a pressure fitter - 
(made by Nippon Dying Machine Mfg. Co., Ltd.). 

The filtrate was passed through a column filled 
With recovered cation-exchange resin (tradename 
"DIAION PK-220*; in which, after recovery the sys- 
tem was subject to su b stitution of ethanol) and then 
passed through a column filled with recovered 
anion-exchange resin (tradename "DIAION PA* 
416"; in which/ after recovery the system was 
subject to substitution of ethanol) to thus carry out 
purification. 

The thus obtained fight-yellow transparent solu- 
tion was diluted with ethanol so as to adjust the 
copolymer resin content thereof to 30% by weight 

The thus obtained copolymer resin solution 
was subject to measurement of numerical average 
molecular weight by an osmotic pressure method - 
(at 25»C) by using an osmometer (made by Parkin- 
Elmer Inc.). and the resultant numerical average 
molecular weight was 300,000. 

The resin ethanol solution was diluted 60 times 
with pure water. The diluted solution was appOed to 
a 23 cm long and 2 g weight bundle of hair. The 
hair was then dried with exposure to air. The hair- 
conditioning effect of the solution was excellent 
(See Table 1.) 

Next, 3 g of the resin ethanol solution were 
introduced to 100 g of an aqueous solution contain- 
ing 20% by weight of alcohol sulfate sodium salt to 
thus obtain a shampoo Dquid. The shampoo liquid 
was appGsd to a 23 cm long and 2 g weight bundle 
of hair. The hair was then washed with water and 
dried with exposure to air. The hafr-concfifioning 
effect of the liquid was excellent (See Table 1.) 

EXAMPLES 2 -4 

Resin solutions were prepared in the same 
manner as described in Example 1 except that the 
monomers used In Example 1 were replaced by 
monomers shown In Table 1. The resulting resin 
solutions were then evaluated In the same manner 
described in Example 1. The hair-conditioning ef- 
fect of the respective solution was excellent (See 
Tablet.) 


EXAMPLE 5 

Copoiymerization was carried out in the same 
manner as described in Example 1 except that the 

9 monomers used in Example 1 were replaced by 
monomers shown In Table 1. At the end of the 
copoiymerization, an ethanol suspension containing 
40% by weight of neutral matter of monoch- 
kxoacetfc acid and 2-amIno-2-roethyM -propanol 

ro equimotar with the olmethylamlno^ethyi 
methacrylate was added to the polymerization 
flask, drop by drop, by means of the dropping 
funnel. The mixture was heated at 80°C for 8 hours 
to thus carry out the zwftterfoniztng reaction. 

76 The thus obtained solution was diluted with 
ethanol so as to adjust the resin content thereof to 
30% by weight The resulting resin solution was 
then evaluated in the same manner as descrtoed in 
Example 1. The hair-conditioning effect of the eotu- 

20 tion was excellent (See Table 1 .) 

EXAMPLE 6 

A resin solution was prepared in the same 
25 manner as described in Example 5 except that the 
monomers used in Example 5 were replaced by 
monomers shown in Table t and the zwitterionizing 
agent was replaced by neutral matter of monoch- 
kxoacetic add and triethanoiamine. The resulting 
so resin solution was then evaluated in the same man- 
ner as described in Example 1. (See Table 1.) 

COMPARATIVE EXAMPLES 1 -4 

ss Resin solutions were prepared in the same 
manner described in Example 1 except that the 
monomers used in Example 1 were replaced by 
monomers shown in Table 2. The resulting resin 
solutions were then evaluated in the sane manner 

40 as described to Example 1. The resin solutions 
were Inferior in stiffness, combine-out and so on, 
that is, they were unsatisfactory as hair-condition- 
ing resins. (See Table 2.) 

46 COMPARATIVE EXAMPLE 5 

A resin solution was prepared in the same 
manner as described in Example 1 except that the 
ethanol used for the polymerization was used in the 

so amount of 150 parts by weight The resulting resin 
solution was then evaluated in the same manner as 
described in Example 1. The resin solution was 
interior in tackiness, combing-out and so on. that 
is, it was unsatisfactory as hair-conditioning resin. * 

65 (See Table 2.) 
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Measurement of molecular weight was made 
on the copolymer resin In the same manner as 
described in Example 1. The resin had a numerical 
average molecular weight of 20,000. 

COMPARATIVE EXAMPLE 6 

70 parts by weight of dimethylamino-ethyl 
methacrylate. 10 parts by weight of myristyl 
methacrylate, 20 parts by weight of stearyl 
methacrylate. end 45 parts by weight of ethanol 
were introduced Into the same flask as described in 
Example 1 and heated to 70 °C in a flow of nitrogen 
gas. A solution obtained by dissolving 0.3 part by 
weight of a.a'-aro-bisHsobutyrontoile into 5 parts 
by weight of ethanol was added to the flask having 
been heated to 70°C, drop by drop, for 4 hours. 
After the dropwise addition, the temperature was 
maintained at 70°C for 3 hours to thus obtain a 
copolymer. After the end of the zwitterionization, 
the process performed in Example 1 was followed. 


The resulting resin solution was then evaluated 
in the same manner as described in Example 1. 
The resin solution was inferior in combing -out and 
stiffness, that is, it was unsatisfactory as hair-con- 

5 dittoning resin. (See Table 2.) 

Measurement of molecular weight was made 
on the copolymer resin in the same manner as 
described in Example 1. The resin had a numerical 
average molecular weight of 600,000. 

to The performance of the respective resin shown 
in Tables 1 and 2 was evaluated with organolepic 
test and the types thereof were classified into the 
following three. 

1$ o : Good 

A : Unsatisfactory 

x: Very bad 
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Claims 


1. A hair-conditioning resin composition prepared 
by modifying a copolymer resin with a zwitterioniz- 
ing agent, characterised in that said copolymer 


resin is prepared by copofymerizing in a hydro- 
philic solvent a polymerizabte mixture containing 


(A) 65 -90% by weight of a polymerizabte vinyl 
monomer having the following general formula - 

(I): 


H 2 C 


COAR-N. 


(I) 


wherein R, represents a hydrogen atom or a 
methyl group, R, represents an alky lane group 
having from 1 to 4 carbon atoms, R» and R, each 
represent an aDcyi group having from 1 to 4 
carbon atoms, and A represents an oxygen atom 


or an NH group. 

(B) 10 -35% by weight of polymerizabte vinyl 
monomer having the following general formula • 
(II): 


f 3 

H 0 C » C (ID 
COOEU 


wherein R, represents a hydrogen atom or a 
methyl group, and R. represents a saturated or 
unsaturated alky! group having from 12 to 24 
carbon atoms, and 

(C) 0 -25% by weight of other polymerizabte 
vinyl monomer, and In that said zwfttarionizing 
agent has the following general formula (111): 
XFVCOOB (ill) wherein R, represents an al- 
ky tene group having from 1 to 4 carbon atoms, X 
represents a bromine* chlorine or iodine atom, 
and B represents an alkali metal ion. an ammo- 
nium salt or an amine salt 

2. A composition as claimed in claim 1. in which 
said resin has a numerical average molecular 
weight of from 30.000 to 500.000. 

3. A composition as claimed in claim 1 or 2, in 
which in the general formula (I) R, represents a 
methyl group. R, an alkyt group having 2 or 3 
carbon atoms, R, and FU a methyl or ethyl group, 
and A an oxygen atom. 


4. A composition as claimed in claim 1 or 2, in 
which said monomer (A) is selected from 
dimethylamino-ethyi methacrylate, cfiethytemlno- 
ethyl methacrylate, dimethyiamino-propyl ac- 
rylamkte and (fimethyiamino-propyl 
methacrylate. 

6. A co m position as claimed in any preceding 
claim, in which in the general formula (H) Ms a 
methyl group and R« an aOcyl group having from 
16 to 20 carbon atoms. 

6. A composition as claimed in any one of claims 
1 to 4, in which said monomer (B) Is detected 
from myristyl methacrylate. stearyl methacrylate, 
behenyl methacrylate, and stearyl acryiate. 

7. A composition as claimed in any preceding 
claim, in which said zwitterionizing agent Is se- 
lected from potassium monochforoacetate.neutral 
matter of monochkxoacetic add and 2-amino2- 
m thyM-propanoi, and neutral matter of mon- 
ochkxoacetic acid and triethanolamine. 
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